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(57) ABSTRACT

A method for load relieving a test object, wherein a load is
applied by a multiplicity of hydraulic devices positioned side
by side each introducing a partial load into the test object such
that the test object has a minimum deflection in an area close
to its fixation and a maximum deflection in an area far away
from the fixation, wherein the load is reduced sequentially
from the maximum deflection to the minimum deflection. A
test rig is provided that enables an autonomous and non-
synchronical load relief of a test object based on pressure
difference. A test rig is provided that enables an autonomous
and non-synchronical load relief of a test object based on a
delay time and a control system for such test rigs.
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TEST METHOD, TEST RIGS AND CONTROL
SYSTEM

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the benefit of the U.S. Provisional
Application No. 61/706,807, filed on Sep. 28,2012, and of the
European patent application No. 12 186 523.2 filed on Sep.
28, 2012, the entire disclosures of which are incorporated
herein by way of reference.

BACKGROUND OF THE INVENTION

The invention concerns a method for load relieving a test
object, test rigs for load testing a test object, in particular for
the execution of such a method, and a control system for a test
rig.

In structural tests a load is applied to a structural element in
a test. A known test rig comprises a multiplicity of hydraulic
means positioned side by side, each introducing a partial load
into the structural element such that it has a minimum deflec-
tion at its area close to a clamping device in which the struc-
tural element is fixed, and a maximum deflection at its area far
away from the clamping device. In case of an emergency
shutdown, a load distribution can appear that exceeds a load
capacity of the structural element. In order to avoid this sce-
nario, a control system is provided which ensure a synchro-
nical relief of the hydraulic means in a same ratio. In one
known method, a relief is achieved by pressure balancing
both pressure chambers of each hydraulic means, whereby
the hydraulic means are reset independently from each other.
In another known method which is similar to the afore-men-
tioned method, the hydraulic means are reset by adjustable
throttles such that the load ratio between the hydraulic means
remains equal. In a third known method, a redundant inde-
pendent device for relieving the test object is used.

SUMMARY OF THE INVENTION

The object of the invention is to create a method for load
relieving a test object, which enables a fast and reliable load
relief without damaging the test object, test rigs for load
testing a test object enabling a fast and reliable relieving
without damaging the test object and in particular for the
execution of such a method, and also a control system for such
a test rig.

In an inventive method for load relieving a test object,
wherein a load is supplied by a multiplicity of hydraulic
means positioned side by side, each introducing a partial load
into the test object such that the test object has a minimum
deflection in an area close to its fixation and a maximum
deflection far away in an area close to the fixation, the load is
reduced sequentially from the maximum deflection to the
minimum deflection.

The method enables an autonomous and non-synchronical
fast and reliable relieving of a test object wherein by starting
at an outer test object area and ending at an inner test object
area the load and the deflection respectively is reduced step-
by-step. Hereby, an overloading and thus a damage of the test
object in the case of an emergency shutdown are avoided.

In one embodiment, a hydraulic means close to a clamping
device is reset as a function of the pressure difference of an
adjacent hydraulic means far away from the clamping device.
The close hydraulic means is reset not before the different
pressure of the far hydraulic means falls under a preliminary
minimum pressure value. Hereby, a separate control unit can
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be avoided for deactivating and resetting respectively the
hydraulic means so that such a method is reliable operated by
its own.

According to a hydro dynamical alternative, the pressure
difference is measured hydraulically. The hydraulical mea-
surement has the advantage that no current supply is needed
for load relieving the test object. Even if the current supply of
the test rig breaks down, a reliable load relieving takes place.
Thus, this alternative is highly fail-proof.

According to a hydro electrical alternative, the pressure
difference is measured electronically. This alternative is
cheaper than the aforementioned hydraulic alternative; how-
ever a current supply has to be provided.

In a further alternative, the hydraulic means are reset
sequentially after a delay time. The delay time can be deter-
mined experimentally and covers such a time period that even
if the resetting of the hydraulic means far away from the
clamping device takes an unusually long time, the adjacent
hydraulic means close to the clamping device won’t be reset
before the predetermined minimum pressure value has been
reached.

An inventive test rig for load testing a test object, in par-
ticular for the execution of an inventive method, comprises a
clamping device for fixing the test object and a multiplicity of
hydraulic means positioned side by side for introducing a
partial load into the test object each. The test rig further
comprises at least one control system for measuring a pres-
sure difference between pressure chambers of a hydraulic
means far away from the clamping device and for resetting an
adjacent hydraulic means close to the clamping device as a
function of the pressure difference.

Such a test rig ensures a reliable load relieving, is easy to
install and cost effective.

In one embodiment the at least one control system com-
prises a pressure difference activated control valve and a
bypass valve for pressure balancing the pressure in the pres-
sure chambers of the hydraulic means close to the clamping
device which is in operative connection with the pressure
difference activated control valve. Such a control system
works autonomous and in particular without any electrical
components. Thus, a current supply can be omitted.

In an alternative the at least one control valve is activated
by a hydraulic comparator means. By means of the hydraulic
comparator, hydraulic instabilities of the pressure difference
are eliminated such that the minimum pressure value can be
set accurately.

In another alternative, the at least one control system com-
prises an electronic pressure difference activated control unit
and a bypass valve for pressure balancing the pressure in the
pressure chambers in the hydraulic means close to the clamp-
ing device which is an operative connection with the elec-
tronic pressure difference activated control unit. This alterna-
tive is cheaper than the aforementioned hydraulic alternative;
however a current supply has to be provided.

A further inventive test rig for load testing a test object, in
particular for the execution of an inventive method, comprises
a clamping device for fixing the test object and a multiplicity
of hydraulic means positioned side by side for introducing a
partial load into the test object each. Further on, the test rig
comprises at least a control system for resetting a hydraulic
means close to the clamping device after a delay time of
resetting a respective adjacent hydraulic means far away from
the clamping device.

Such a test rig is easy to install, cost-effective and highly
reliable, as only a few technical, in particular electrical, com-
ponents are needed.
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Preferably the control unit comprises a time activated
bypass valve for pressure balancing the hydraulic means
close to the clamping device. Only a signal line for transmit-
ting the time signal is needed for activating the bypass valve.

Additionally, an inventive control system is provided
which measures a pressure difference between pressure
chambers of a hydraulic means far away from a clamping
device and for resetting an adjacent hydraulic means close to
the clamping device as a function of the pressure difference,
or for resetting a hydraulic means close to a clamping device
after a delay time of resetting a respective adjacent hydraulic
means far away from the clamping device.

Such control systems enables a fast and reliable load relief
of a test object without damaging the test object.

Other advantage examples ofthe embodiment of the inven-
tion are the subject of further subsidiary claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In what follows preferred examples of embodiment of the
invention are elucidated in more detail with the help of sche-
matic representations. Here:

FIG. 1 shows a first schematic embodiment of an inventive
test rig.

FIG. 2 shows a second schematic embodiment of an inven-
tive test rig, and

FIG. 3 shows a third schematic embodiment of an inventive
test rig.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

InFIG. 1, atestrig 1 for applying a load to test object 2 and
for load relieving the test object, in particular in the case of an
emergency, is shown. The test object 2 is a structural element
of an aircraft such as a longitudinal stiffening element, for
instance. It is fixed in a clamping device 4 of the test rig 1 and
has in relation to the clamping device 4 an inner area, a center
area and an outer area. The outer area is the object area which
is farthest away from the clamping device 4 and the inner are
is the object area which is closest to the clamping device 4.

The test rig 1 comprises in the shown embodiment a first, a
second and a third hydraulic means 6a, 65, 6¢ for applying a
load to the test object 2 in a direction which is vertical to the
longitudinal direction of the test object. The hydraulic means
6a, 65, 6¢ are positioned side by side, wherein each hydraulic
means 6q, 65, 6¢ introduces a partial load F1, F2, F3 into the
test object 2. The partial loads F1, F2, F3 are such applied to
the test object 2 that the test object 2 has a minimum deflec-
tion in its inner area close to the clamping device 4 and a
maximum deflection in its outer area far away from the
clamping device 4.

Each hydraulic means 6a, 6b, 6¢ comprises a piston 8a, 85,
8¢ which is moveably guided in a cylinder 10q, 105, 10c and
which divides the cylinder 10q, 105, 10¢ into two pressure
chambers 12a, 14a and 125, 145 and 12¢, 14c¢ respectively.
Each piston 6a, 65, 6¢ is connected with a front piston rod
164, 165, 16¢ which intersects the cylinder 10a, 105, 10¢ atits
front side faced to the test object 2 and which can be pressed
against the test object 2 by pressurizing the rear pressure
chamber 124, 125, 12¢. In order to move the pistons 8a, 85, 8¢
backwards, the respective front pressure chamber 14a, 145,
14c¢ is pressurized. In order to provide each piston 8a, 85, 8¢
with two opposite pressure effective surfaces 18, 20 of the
same size, a rear piston rod 22a, 225, 22¢ having the same
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outer diameter as the front piston rod 164, 165, 16¢ extends
from the piston 84, 85, 8¢ and intersects the cylinder 104, 105,
10c at its rear side.

The third hydraulic means 6a has a bypass valve 24 for
pressure balancing the pressure chambers 12¢, 14¢. The
bypass valve 24 is connected respectively with one of pres-
sure chambers 12¢, 14¢ by pressure lines 26¢, 28¢. The
bypass valve 24 is biased by a spring 30 in its shown closing
direction in which a fluid connection between the pressure
chambers 12¢, 14c¢ is closed. By applying an opening force to
the bypass valve 24, the bypass valve 24 is brought in its
opening position against the spring force in which the fluid
connection is opened and the pressure chambers 12¢, 14¢ are
balanced such that the piston 8a can move upwards only by a
relief force of the test object 2 due to its elastic deformation.
The opening force is applied manually or automatically in the
case of an emergency.

In order to enable a fast load relief of the test object 2 hydro
dynamical control systems 32a, 326 are provided. Each con-
trol system 32a, 32b measures a pressure difference between
the pressure chambers 12¢, 14¢ and 125, 145 respectively of
an outer cylinder 10¢ and 105 respectively and resets an
adjacent inner cylinder 105 and 10a respectively as a function
of'the pressure difference. In the shown embodiment showing
three hydraulic means 64, 65, 6¢, two control systems 32a,
32b are provided, wherein one control system 324 is related to
the third and to second hydraulic means 6¢, 65 and one control
system 32a is related to the second and to the first hydraulic
means 65, 6a.

Each control system 32a, 325 comprises a bypass valve
34a, 345, a control valve 364, 365, and a hydraulic compara-
tor 38a, 385.

Thebypass valves 34q, 345 are pressure activated. They are
connected with one of pressure chambers 124, 14a and 125,
14b respectively by pressure lines 264, 28a and 265, 28b
respectively. The bypass valves 34a, 346 are biased by a
spring 354, 355 in their shown closing direction in which a
fluid connection between the pressure chambers 12a, 14a and
125, 14b respectively is closed. By applying an opening force
to the bypass valves 34q, 34b they are moved in their opening
positions against the spring force in which the fluid connec-
tion is opened and the pressure chambers 124, 14a and 125,
145 respectively are balanced such that the respective piston
8a, 856 can move upwards only by a relief force of the test
object 2 due to the elastic deformation of the test object 2.

The control valves 364, 365 are provided for applying the
opening force to the bypass valves 32. They are 2port/3way-
valves having two ports, two closing positions and one open-
ing position. One port is in fluid connection with a pressure
line 40. The other port is in fluid connection with the respec-
tive bypass valve 34qa, 345 via a signal line 42a, 425. Each
control valve 36a, 365 is biased by a spring 44qa, 445 in its
opening position in which the pressure line 40 is fluid con-
nected with the signal line 424, 426 and thus the opening
force for moving the respective bypass valve 34q, 345 in its
opening position is applied. In this status, the respective pres-
sure chambers 12a, 14a, 125, 145 are pressure balanced. In
the lower closing position, the pressure in the rear pressure
chambers 14a, 145 is higher than in the front pressure cham-
ber 124, 12b. In the upper closing position, the pressure in the
rear pressure chambers 14a, 145 is lower than in the front
pressure chamber 124, 1256. In both closing positions, the fluid
connection between the pressure line 40 and the signal line
42a, 425 is interrupted.

The comparators 38a, 385 are in particular for eliminating
pressure difference instabilities. Each comparator 38a, 385
generates a counter force to the spring force of the control
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valves 36a, 365. Each comparator 384, 385 comprises a pis-
ton 45a, 45b which is moveably guided in a cylinder 46a, 465
and which divides the cylinder 464, 465 into two cylinder
chambers 48a, 50a and 485, 505. Each piston 34 has two
opposite piston rods 52a, 54a and 525, 545 respectively of the
same outer diameter that intersect the cylinder 464, 466 at
their opposite sides. The cylinder chambers 484, 505, 485,
506 are fluid connected with one of the pressure chambers
12a, 14a and 125, 145 respectively by control lines 56a, 58a
and 565, 585 respectively.

In the case of an emergency shutdown, the load is reduced
sequentially and non-synchronically from the maximum
deflection to the minimum deflection of the test object 2.
Therefore, at the beginning of the load relief, the third hydrau-
lic means 6¢ positioned in the outer area is reset, than the
second hydraulic means 65 positioned in the center area is
reset and finally the first hydraulic means 6a positioned in the
inner area is reset.

First, an opening signal is applied manually or automati-
cally to the bypass valve 24 such that the third cylinder 10c¢ is
pressure balanced and its piston 8¢ moves backwards such
that the partial load F3 is reduced to zero and the maximum
deflection in the outer area of the test object 2 is eliminated. If
the pressure difference between the pressure chambers 12¢,
14c falls to a minimum pressure value, preferably if the pres-
sure chambers 12¢, 14¢ are balanced and the pressure value is
zero, the control valve 365 is opened and an hydraulic or
pneumatic opening signal is applied to the bypass valve 345
of'the second cylinder 105 such that the second cylinder 1056
is pressure balanced and its piston 85 moves backward. Thus,
the partial load F2 is reduced to zero and the deflection in the
center area of the test object 2 is eliminated. If the pressure
difference between the pressure chambers 125, 145 of the
second hydraulic means 65 falls to a minimum pressure value,
preferably if the pressure chambers 12¢, 14¢ are balanced and
the pressure value is zero, the control valve 364 is opened and
an hydraulic or pneumatic opening signal is applied to the
bypass valve 34a of the first cylinder 10a such that the first
cylinder 10qa is pressure balanced and its piston 8a moves
backwards. Thus, the partial load F1 is reduced to zero and the
deflection in the inner area of the test object 2 is eliminated.
As a result, the test object 2 is load relieved.

In other words, as the test object 2 has its maximum deflec-
tion far away from the clamping device 4 and its minimum
deflection close to the clamping device 4, the load is relieved
by balancing the outer hydraulic means 6¢ and 6 respec-
tively and then by balancing the respective adjacent inner
hydraulic means 6b, 6¢. In a first relieving step the outer
hydraulic means 6c¢ is the third hydraulic means 6c¢ as this is
farthest away from the clamping device 4 and the inner
hydraulic means is the second hydraulic means 65 as this is
adjacent to the outer hydraulic means 64. In a second reliev-
ing step the outer hydraulic means is the second hydraulic 65
as this is now farthest away from the clamping device 4 and
the inner hydraulic means is the first hydraulic means 6a.

In FIG. 2 a second embodiment of the inventive test rig 1 is
shown.

According to the second embodiment, hydro electrical
control systems 32a, 324 are provided. Therefore, each con-
trol system 32a, 3256 has two pressure sensors 60a, 62a and
64a, 64b respectively for measuring a pressure in the pressure
chambers 125, 145 and 12¢, 14¢ respectively of the hydraulic
means 65, 6¢. Further on, they have an electrical control unit
64a, 645 each calculating a pressure difference between the
pressure chambers 1256, 14b and 12¢, 14¢ respectively based
on the pressure values measured by the pressure sensors 60q,
62a and 605, 625 respectively and then generating an opening
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force in order to bring their bypass valves 34a, 345 from their
closing position to their opening position.

Contrary to the bypass valves 34a, 34b according to the
first embodiment in FIG. 1, the bypass valves 34q, 345 in the
second embodiment are activated by an electrical signal
which is generated as a function of a pressure difference.

In the case of an emergency shutdown, the load is also
reduced sequentially and non-synchronically from the maxi-
mum deflection to the minimum deflection of the test object 2.
Therefore, at the beginning of the load relief, the third hydrau-
lic means 6¢ positioned in the outer area is reset, then the
second hydraulic means 65 positioned in the center area is
reset and finally the first hydraulic means 6a positioned in the
inner area is reset.

First, an opening signal is applied to a bypass valve 24 of
the third hydraulic means 6c¢ such that the third cylinder 10c¢
is pressure balanced and its piston 8¢ moves backwards such
that the partial load F3 is reduced to zero and the maximum
deflection in the outer area of the test object 2 is eliminated. If
the pressure difference between the pressure chambers 12¢,
14¢ of the third hydraulic means 6¢ calculated by the control
unit 645 falls to a minimum pressure value, preferably if the
pressure chambers 12¢, 14¢ are balanced and the pressure
value is zero, the control unit 645 generates an opening signal
to the bypass valve 345 of the second cylinder 105 such that
the second cylinder 105 is pressure balanced and its piston 85
moves backward. Thus, the partial load F2 is reduced to zero
and the deflection in the center area of the test object 2 is
eliminated. If the pressure difference between the pressure
chambers 125, 145 of the second hydraulic means 65 calcu-
lated by the control unit 64a falls to a minimum pressure
value, preferably if the pressure chambers 125, 145 are bal-
anced and the pressure value is zero, the control unit 64a
generates an opening signal to the bypass valve 34a of the first
cylinder 10a such that the first cylinder 10a is pressure bal-
anced and its piston 8¢ moves backwards. Thus, the partial
load F1 is reduced to zero and the deflection in the inner area
of' the test object 2 is eliminated. As a result, the test object 2
is load relieved.

Again, as the test object 2 has its maximum deflection far
away from the clamping device 4 and its minimum deflection
close to the clamping device 4, the load is relieved by balanc-
ing the outer hydraulic means 6¢ and 65 respectively and then
by balancing the respective adjacent inner hydraulic means
65, 6¢. In a first relieving step the outer hydraulic means 6¢ is
the third hydraulic means 6c as this is farthest away from the
clamping device 4 and the inner hydraulic means is the sec-
ond hydraulic means 64 as this is adjacent to the outer hydrau-
lic means 64. In a second relieving step the outer hydraulic
means is the second hydraulic 65 as this is now farthest away
from the clamping device 4 and the inner hydraulic means is
the first hydraulic means 6a.

In FIG. 3 a third embodiment of the inventive test rig 1 is
shown.

According to the third embodiment, a control system 32 is
provided having one electrical control unit 64 and several
bypass valves, 34qa, 345, 34¢ for an emergency shutdown of
hydraulic means 6a, 65, 6c. In relation to the shown three
hydraulic means 6a, 65, 6¢ three bypass valves 34qa, 34b, 34c
are provided which are in signal connection with the control
unit 64.

Contrary to the bypass valves 34a, 34b according to the
second embodiment in FIG. 2, the bypass valves 34a, 345,
34c¢ in the third embodiment are activated by an electrical
signal which is generated after a predetermined period of time
and delay time t respectively. Thus, the bypass valves 34aq,
34h, 34c¢ are time activated valves. They are connected
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respectively with one of the pressure chambers 12a, 144, 125,
145, 12¢, 14¢ by pressure lines 26a, 28a and 265, 285 and 26¢,
38c¢ respectively. The bypass valves 34a, 345, 34¢ are biased
by a spring 354, 355, 35¢ in their shown closing direction in
which a fluid connection between the pressure chambers 124,
14a and 125, 14b and 12¢, 14c¢ respectively is closed. By
applying an opening force to the bypass valves 34a, 345, 34¢
they are moved in their opening positions against the spring
force in which the fluid connection is opened and the pressure
chambers 12a, 14a and 125, 14band 12¢, 14c respectively are
balanced such that the respective piston 8a, 85, 8¢ can move
upwards only by a relief force of the test object 2 due to its
elastic deformation.

The control unit 64 covers a timer for generating the open-
ing signal (opening force) after the delay time At. The delay
time t is a period of time between the pressure balancing of
two adjacent hydraulic means 6a, 65, 6¢. Preferably, the delay
time t is constant. The control unit 64 is electrical connection
with each bypass valves 34a 34b, 34c¢ via one signal lines 424,
425, 42¢. The delay time for generating the opening signal
can be determined experimentally.

In the case of an emergency shutdown, the load is also
reduced sequentially and non-synchronically from the maxi-
mum deflection to the minimum deflection of the test object 2.
Therefore, at the beginning of the load relief, the third hydrau-
lic means 6¢ positioned in the outer area is reset, then the
second hydraulic means 65 positioned in the center area is
reset and finally the first hydraulic means 6a positioned in the
inner area is reset.

First, the control unit 64 generates at the delay time t=0 an
opening signal which is applied to the bypass valve 34c¢ of the
third hydraulic means 6¢ such that the third cylinder 10c¢ is
pressure balanced and its piston 8¢ moves backwards such
that the partial load F3 is reduced to zero and the maximum
deflection in the outer area of the test object 2 is eliminated.
Second, after the delay time t=A, the control unit 64 generates
an opening signal which is applied to the bypass valve 345 of
the second hydraulic means 65 such that the second cylinder
105 is pressure balanced and its piston 85 moves backwards.
Thus, the partial load F2 is reduced to zero and the deflection
in the center area of the test object 2 is eliminated. Third, after
the same delay time t=A, and thus twice the delay time t=2At
measured from the third hydraulic means 6¢, the control unit
64 generates an opening signal which is applied to the bypass
valve 34a of the first hydraulic means 6a such that the first
cylinder 10qa is pressure balanced and its piston 8a moves
backwards. Thus, the partial load F1 is reduced to zero and the
deflection in the inner area of the test object 2 is eliminated.
As a result, the test object 2 is load relieved.

Again, as the test object 2 has its maximum deflection far
away from the clamping device 4 and its minimum deflection
close to the clamping device 4, the load is relieved by balanc-
ing the outer hydraulic means 6¢ and 65 respectively and then
by balancing the respective adjacent inner hydraulic means
65, 6¢. In a first relieving step the outer hydraulic means 6¢ is
the third hydraulic means 6c¢ as this is farthest away from the
clamping device 4 and the inner hydraulic means is the sec-
ond hydraulic means 64 as this is adjacent to the outer hydrau-
lic means 64. In a second relieving step the outer hydraulic
means is the second hydraulic 65 as this is now farthest away
from the clamping device 4 and the inner hydraulic means is
the first hydraulic means 6a.

Disclosed is a method for load relieving a test object,
wherein a load is applied by a multiplicity of hydraulic means
positioned side by side, each introducing a partial load into
the test object such that the test object has a minimum deflec-
tion in an area close to its fixation and a maximum deflection
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in an area far away from the fixation, wherein the load is
reduced sequentially from the maximum deflection to the
minimum deflection, a test rig that enables an autonomous
and non-synchronical load relief of a test object based on
pressure difference, a test rig that enables an autonomous and
non-synchronical load relief of a test object based on a delay
time and a control system for such test rigs.

As is apparent from the foregoing specification, the inven-
tion is susceptible of being embodied with various alterations
and modifications which may differ particularly from those
that have been described in the preceding specification and
description. It should be understood that I wish to embody
within the scope of the patent warranted hereon all such
modifications as reasonably and properly come within the
scope of my contribution to the art.

REFERENCE SYMBOL LIST

1 test rig

2 test object

4 clamping device

6a, 65, 6¢ hydraulic means
8a, 86, 8¢ piston

104, 105, 10c cylinder

124, 125, 12¢ rear pressure chamber
14a, 145, 14c front pressure chamber
164, 165, 16¢ front piston rod
18 effective surface

20 effective surface

22a, 22b, 22¢ rear piston rod
24 bypass valve

26a, 26b, 26¢ pressure line
28a, 28b, 28¢ pressure line
40 spring

32, 32a, 325 control system
34a, 345, 34c¢ bypass valve
35a, 355, 35¢ spring

36a, 365 control valve

38a, 386 comparator

40 pressure line

42a, 425 signal line

44a, 445 spring

45a, 455 piston

46a, 46b cylinder

48a, 485 cylinder chamber
50a, 505 cylinder chamber
52a, 52b piston rod

54a, 54b piston rod

56a, 565 control line

58a, 585 control line

604a, 605 pressure sensor
624, 625 pressure sensor

64, 64a, 64b control unit

F1, F2, F3 partial load

The invention claimed is:

1. A method for load relieving a test object, wherein a load
is applied by a multiplicity of hydraulic means positioned
side by side, each introducing a partial load into the test object
such that the test object has a minimum deflection in an area
close to its fixation and a maximum deflection in an area far
away from the fixation, comprising the step of reducing the
load sequentially from the maximum deflection to the mini-
mum deflection.

2. The method according to claim 1, including the step of
resetting a hydraulic means close to a clamping device as a
function of a pressure difference of an adjacent hydraulic
means far away from the clamping device.
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3. The method according to claim 2, wherein the pressure

difference is measured hydraulically.

4. The method according to claim 2, wherein the pressure

difference is measured electronically.

5. The method according to claim 1, wherein the hydraulic

means are reset sequentially after a delay time.

6. A test rig for load testing a test object, comprising:

a clamping device for fixing the test object,

a multiplicity of hydraulic means positioned side by side
for each introducing a partial load into the test object,
and

at least one control system for measuring a pressure difter-
ence between pressure chambers of a hydraulic means
far away from the clamping device and for resetting an
adjacent hydraulic means close to the clamping device
as a function of the pressure difference.

7. The test rig according to claim 6, wherein the at least one

control system comprises a pressure difference activated con-

10

15

trol valve and a bypass valve for pressure balancing the pres- 20

sure in the pressure chambers of the hydraulic means close to
the clamping device which is in operative connection with the
pressure difference activated control valve.

10

8. The test rig according to claim 7, wherein the at least one
control valve is activated by a hydraulic comparator.

9. The test rig according to claim 6, wherein the at least one
control system comprises an electronic pressure difference
activated control unit and a bypass valve for pressure balanc-
ing the pressure in the pressure chambers of the hydraulic
means close to the clamping device which is in operative
connection with the electronic pressure difference activated
control unit.

10. A control system for a test rig according to claim 6.

11. A test rig for load testing a test object, comprising:

a clamping device for fixing the test object,

a multiplicity of hydraulic means positioned side by side
for each introducing a partial load into the test object,
and

at least one control system for resetting a hydraulic means
close to the clamping device after a delay time of reset-
ting an adjacent hydraulic means far away from the
clamping device.

12. The test rig according to claim 11, wherein the control

unit comprises a time activated bypass valve for pressure
balancing the hydraulic means close to the clamping device.

#* #* #* #* #*



